






















Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017




Link back to DTU Orbit
Citation (APA):
Skytte, K. (2014). Electric vehicles or use of hydrogen in the Danish transport sector in 2050? [Sound/Visual
production (digital)]. Top-Nest Annual Meeting, Roskilde, Denmark, 30/10/2014
Electric vehicles or use of hydrogen in the 
Danish transport sector in 2050? 
Klaus Skytte 
DTU Management Engineering  
Energy Systems Analysis  klsk@dtu.dk 
 
TOP NEST workshop  - WP2 
30 October 2014 





■ STREAM model 
 
■ 2050 scenarios 
 
■ Scenario results 
 
■ Technological path towards the 2050 target? 
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Research motivation 
 Political targets in DK: 
 2035: 100% RES based electricity generation 
 2050: fossil free energy sector incl transport 
 
 Large share of wind in the power supply 
 Limited domestic biomass resources  
 Need for a flexible demand  
 
 Radical restructuring of fuel use and vehicle stock 
 
■ EV or H2? 
Which costs? 
Interaction with the energy sectors? 
 
■ Which technological path?  
Low capital costs? Flexible demand? or high efficiency? 
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Wind production share in DK-West 
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STREAM model 
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Reference - Carbon Neutral Scenario - CNS 
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Technology mix in  
the electricity and  
heating sectors 
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Reference - Carbon Neutral Scenario - CNS 
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Electric Vehicles Scenario - EV 
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Hydrogen Scenario - H2 
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Scenario Results - EV 
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Power generation and consumption with and  
without flexible demand in week 10 in year 2050 
DTU Management Engineering, Technical University of Denmark 
Total annual system costs and the difference 
between the CNS and the EV scenario (mill €) 
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Scenario Results - H2 
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Annual system costs and the difference 
between the CNS and the H2 scenario (mill €) 
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Innovation and technological path - H2 
13 
DTU Management Engineering, Technical University of Denmark 
Main findings 
■ EV could reduce the socio-economic cost of the system in 
2050 
 
■ H2 generation from electrolysis is more flexible  
 
■ H2 production may generate heat  
 
■ A higher efficiency in the H2 production is more important 
than a lower level of the capital cost 
 
■ major driver of a successful H2 scenario is a high efficient and 
flexible H2 production in 2050 
■ from a socio-economic view point: the technological path 
in innovation should have efficiency as its main driver 
towards 2050. 
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Questions ? 
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Thank you for your interest 
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